Neurosteroidal modulation of social isolation-induced decrease in pentobarbital sleep in mice.
Stressful manipulations are known to change the level of neurosteroids capable of interacting with GABAA receptor in the brain. To clarify the involvement of these neurosteroids in social isolation stress-induced decrease in pentobarbital sleep in mice, we examined the effects of 3 beta-hydroxy-5-pregnen-20-one-3-sulfate (pregnenolone sulfate, PS), a steroidal GABAA antagonist, and 3 alpha,21-dihydroxy-5 alpha-pregnan-20-one (allo-THDOC) and 3 alpha,21-dihydroxy-5 beta-pregnan-20-one (THDOC), positive allosteric modulators of the GABAA receptor, on the hypnotic activity of pentobarbital in socially isolated mice. Pentobarbital (50 mg/kg, i.p.)-induced sleep was significantly shorter in isolated mice than in group-housed mice and adrenalectomy had no effect on the decrease of pentobarbital sleep following social isolation. PS (5-10 mg/kg, i.p. or 12-24 nmol, i.c.v.) decreased pentobarbital sleep in group-housed mice in a dose-dependent manner without affecting the sleep in socially isolated mice. In contrast, allo-THDOC (14.9-37.4 nmol, i.c.v.) and THDOC (5-12.5 mg/kg, i.p. or 14.9-37.4 nmol, i.c.v.) reversed the pentobarbital sleep decreased by social isolation to the level in group-housed mice. These steroids had no effect on the pentobarbital sleep in group-housed mice. Such a reversing effect of THDOC in isolated mice was significantly blocked by PS (24 nmol, i.c.v.). Moreover, i.c.v. injection of yohimbine (30 nmol), methoxamine (200 nmol) and CRF (2.1 nmol) significantly decreased pentobarbital sleep in group-housed mice but not that in isolated mice. The effects of these drugs on pentobarbital sleep in group-housed mice were significantly attenuated by THDOC (12.5 mg/kg, i.p.). These results suggest that changes in the level of neurosteroids with ability to modulate GABAA receptor function are involved in social isolation-induced decrease in the hypnotic activity of pentobarbital in mice.